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Arr. IX.—O0n a Deposit of Diatomacee at South Yarra. By
Joux Coares, M.R.C.8.L:, South Yarra.

[Read before the Royal Society of Victoria, October 8th, 1860.]

At the last meeting of the Royal Society, some microscopie
organisms were cxhibited by my friend, Mr. Ralph, from the
mud of a swamp near the Yarra, where the Melbourne and
Suburban Railway crosses that river. During the interval
that has intervened, this deposit has been the subject of more
carcful and extensive examination, and in the results which
T have the honor to submit to your inspection this evening,
it will be shown that in the locality of South Yarra there is
a vast and interesting field of infusorial remains, containing a
numerous variety of microscopic objects, not less remarkable
for their exquisite beauty and delicacy of structure, than for
the extreme profusion in which they are to be found. These
vemains are generally silicious, and the extraordinary preser-
vation which they exhibit is due te this circumstance.

On the southern bank of the river Yarra, where the railway
operations are in progress, an embankment has had to he
carried across a small swamp to the bridge now in course of
crection. This swamp has its termination in the Yarra, at a
short distance to the westward of the line of railway, and
extends in a south-easterly direction heyond the Gardiner’s
Creek Road, serving as an outlet to the watershed of a large
portion of the municipal district of Prahran. As the material
to form the emhankment alluded to was thrown upon the
surface of the swamp, the weight of the super-incumbent
carth, assisted by occasional heavy rains, burst up the soft
and spongy matter of the bog, and totally obstructed the
drainage, to which a reference has just been made. In order
to provide a remedy, the Railway Company have heen
necessitated to dig up this boggy earth, preparatory to the
formation of a permanent outlet to the river; and in the
material thus removed have been found those microscopic
and other organisms which are now bronght under the
cognizance of the Society. Several specimens of the deposit
arc placed upon the table this evening. In some of these,
marine shells, more or less perfect, pieces of cuttle-fish bone,
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and the debris of cchini, are obvious to the unassisted vision;
and by the aid of a common magnifier, numerous foramini-
ferous shells are also rcadily apparent. In other specimens
these larger objects become more rare, and their place
appecars to be supplied by an incrcased number of micro-
seropic forms of the Diatomacee, which are oceasionally met
with in such infinite profusion as to give the semblance of
frosted silver to the eye, and to render, in a remarkable
degree, the mass in whicl they are contained specifically
lighter than water. In every picee of this mud which has
come under observation, these diatoms have been found in
greater or less abundance; and from inquiries that have heen
stituted, it is estimated that the swamp has a depth of not
less than sixty feet! How vast has been the extent of life
within this Jimited area, and how immeasurably the results of
actual examination of the exquisite beauty and delicate
tracing of these minutc organisms transcend any ordinary
cflorts of imagination to conccive, can only he appreciated bv
the revelations of the microscope.

The great improvements which have been effected during
the last few years in the achromatic microscope, the perfection
and precision to which it has attained as an nstrument of the
highest value in the prosecution of scientific research, and
the increased and daily inereasing numbers of those who resort
to its assistance in the pursuit of special branches of study,
or particular objects of inquiry, are rapidly enlarging the
houndaries of our knowledge in every portion of the w orld,
and 1n cvery department of philosophical investigation. It
has heen well remarked that he who sees with the naked eye
ouly sces but half that world which God has made. Beyond
the limit of man’s uatural vision the microscope has disclosed
another world whose first characteristic consists in the
minuteness of its organisms; but in the study of those
apparently insignificant forms, have been solved some of the
highest problems in the history of organization. Henee, the
family of the Diatomacee has many points of peculiar interest.
Their presence in almost every running stream, in ev ery
little pool of stagnant water, as well as in the lowest dcpths
of the occan, their usc and application, as the severest tests of
the cxcellence and cfficiency of our microscopic objcct-glasses
—the inconceivably delicate and minute markings of the
silicious coverings of many of their forms—the pcculmmtles
of their Q'ClllCtlllC, development, and reproduction—and the
wonderful offices which they perform in the admirable eco-
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nomy of infinite wisdom and intelligence, as  the invisible
scavengers of nature,” have made them the subjects of de-
lightful and instructive study, wherever the means of their
examination by the mieroscope have extended. “As a group
of simple organisms they present us with the first struggles
of life against the physieal and ehemieal forees of mere matter;
and it 1s by the obscrvation and determination of these
elementary forms that we are enabled to proceed, in the spirit
of true philosophy, to the accurate investigation of higher
forms of strueture; and thus the theory of cell-formation, as
carefully elaborated under the scrutiny of the mieroseope,
has beeome the foundation of all our certain knowledge of
vegetable organization.”

These objects, then, so apparently trivial to ordinary ob-
servers, possess a degree of interest, actual and relative, which
is far beyond their nominal position in the scale of seientifie
arrangement. In the present state of our nomenclature, the
family of the Diatomacee occupies a kind of anomalous situa-
tion between the animal and vegetable kingdoms, in exhibit-
ing certain characteristics of both. Ehrenberg and some
other mieroscopists have placed them among the lowest forms
of animal life; while the late Professor William Smith, in
his laborious monograph of the British Diatomaceze, Professor
Carpenter, and a host of other celebrated ohservers, have un-
hesitatingly described them as belonging to the vegetable
kingdom. The preponderance of opinion undoubtedly inelines
to their vegetable nature, notwithstanding the power of inde-
pendent loeomotion, and the presenee of eiliary actions,
which some species have been aseertained to exhibit. What-
ever doubt may exist on this subjeet, appears to arise from
the diffieulty of reconeiling the movements which accompany
the vital funetions of the Diatomacee with the prevalent
eonditions of plant life, and of harmonizing their silicious
epiderms with the ordinary forms under whieh ecellulose
oceurs throughout the vegetable kingdom. On the other hand,
it will be remembered that most decided movements are pre-
sent in the Oscillatorie, and that silica is ever eonstant in the
structure of the epiderm of the Equisitacee and the Grami-
nacee. An enlarged consideration of these and other faets,
therefore, condnces to the view that the Dialomacee, with
specialities of their own, have intimate allianees with the
other orders of Unicellular Algze, and belong to the vegetable,
rather than the animal kingdom.

The forms which these objects present in a living state
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arc cxccedingly various.  Some arc filamentous, and in the
carly stages of their growth very closcly resemble the Con-
Jerve.  Instead of the usual ochreous hrown colour of their
cell-contents, a bateh of Melosire, which I lately found in a
brackish pool near the Yarra, exhibited a bright confervoid
green in the younger filaments, but gradually passing into
the normal brown, as the more perfect orbicular characters of
the frustules hecome developed. Other genera are connected
by the angles of their frustules, in a kind of zig-zag chain,
disrapted by the slightest touch, from which arises the term
of ¢ Brittleworts >’ in common vernacular language, as de-
scriptive of the whole family. Other forns again are invested
with a gelatinous cuvelope, resembling that which is found to
exist in some genera of the Desmids; while by far the greater
number is composed of single frustules only, becoming dupli-
cate in the process of self-division, which characterizes this
and its allied families.

The civeumstances attending the remarkable preservation
of these minute and delicate organizations are deserving of
notice. The silicions epiderm by which they arc invested,
has served to perpetuate their forms in numerous localities
from which they have long since disappeared in a living
condition. In several places in the British Islands, in
Lurope, Africa, America, and the Indies, familiar by name at
least to the inicroscopist, the long-hidden records of infu-
sorial organisms have been disentombed, since the silica of
which their frustules i1s composed forms one of the least
perishable materials with which we are acquainted. The city
if Richmond, in Virginia, is said by Professor Smith to be
built upon a stratum of these remaius, eighteen feet in thick-
ness; and exteunsive tracts, cven in the Arctic and Antarctic
regions, have been stated to he formed of similar deposits. It
is with some degree of satisfaction that the name of South
Yarra 1s now added to the list of these remarkable places, as
a rich lhabitat of the fossil Diclomacee in Victoria; and with
the hope that, while these varied and heautiful objects afford
that pleasure which, in scientific pursuits, has its own reward,
they may also serve to train the eye and mind to habits of
corrcet and carcful observation in our young microscopists,
and stimulate to still higher and nobler fields of investigation.

The deposit, when 1t is reeently turned up, has in general
a very dark appearance, and the consistence of a soft tena-
cious clay. After a few days exposure to our warm stunmer
weather, it dries into p greyish coloured substance, and hecomes
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occasionally so light and friable, that the passing brecze will
often float away the loosened diatoms from the surface of the
specimen under examination. Mixed with other clay, it has
been used for making bricks, but during the process of burn-
ing, the amount of contraction and distortion which super-
vened rendered them utterly worthless for economical pur-
poses, but exceedingly interesting and beautiful as opaque
microscopic objects. In separating the diatoms, the ordi-
nary routine has heen followed, which is described in the
Quarterly Jowrnal of Microscopic Science. Repeated wash-
ings in water will be necessary as a preliminary operation, and
then the action of acids and chlorate of potash, to clean the
objects from the organic matters which accompany them.

In a former part of this paper allusion has been made to
the presence of undoubted marine shells, and of numbers of
Foraminifere in certain portions of this deposit; and it is
also worthy of observation, that the clay in which these most
abound, is characterised by fewest of the Diafomacee. It
seems therefore an obvious and rational conclusion, that at
one time, probably not very remote, the waters of Port Phil-
lip Bay must have covered thislocality. Subsequently, as the
land hecame elevated, and the commuuication with the sea
interrupted, but not altogether closed, it is not improbable
that here was formed a sort of lagoon, or salt-water marsh,
highly favourable to the growth and development of the
Diatomaceee in immense myriads. That this period must have
been one of considerable duration, seems evident from the
large quantities of their silicious shields in particular parts of
the deposit ; and during the further elevation of the land, it
is possible that an interruption of fresh water into this lagoon
suddenly destroyed the vitality of the organisms, leaving their
remains in exquisite preservation, as a rich legacy to micro-
scopic science.

In the careful examination of this deposit, upwards of fifty
different forms of diatoms may be found, in addition to
spicula of sponge, and the object known as Dictyocha. While
some of the forms are exceedingly rare, others are very abun-
dant; among which is the beantiful species of Actinocyclus,
to which I have ventured to give the name of His Excellency,
the President of this Society.

1. Actinocyclus Barklyi. Valve convex, with central
nodule; strize moniliform, arranged in radiating lines, and di-
minishing in number towards the centre; no pseudo-marginal
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nodule; margin of the valve having fine markings, dircct and

oblique; diameter of frustule .0111 to .007-t.
2. Actinocyclus dnodenarius.

5. Coscinodiscus radiatus.

Coscinodiscus eceentricus.

. Campylodiscus clypeus.

6. Campylodiscus cribrosus.

7. Campylodiscus Hodgsonii.

8. Campylodiscus parvulus.

9. Stauroncis pulchella.

10. Stauroneis acuta.

11. Hydrosera triquctra (rare).

12. Navicula elliptica.

13. Navicula ovalis.

14. Navicula Amphisheena.

15. Navicula tumens.

16. Navicula pusilla.

17. Nayicula minutula.

,
e
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18. Navicula (new variety). Valve elliptical, extremitics
rounded, strize transverse 1n lateral and two narrow central

bands, dclicate, 34 in. 001",
19. Pinnularia nobilis.
20. Pinmularia major.
21. Pinnularia stauroneiformis.
22. Pmmnularia distans.
23. Pinnularia acuminata.
2 1. Orthosira marina.
25. Melosira

26. Ilyalodiscus subtilis.  Valve having a ceutral granu-
lated disc, with clear transparent margin, with fine decussat-

ing markings ; diameter .01 to .0074.
27. Pleurosigma Balticum.
28. Pleurosigma
29. Pleurosigma
30. Surrirella splendida.
31. Surrivella striatula,
32. Gomphonema lanceolatum.
33. Gomphonema cymbiforme.
31. Epithemia turgida.
35. Epithemia Westernannii.
36. Ilimantidium arcut.
37. Iimantidiuym undulatum.
38. IHimantidinm bidens.
39. Himantidium gracile.

M 2
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40. Achnanthes brevipes.

41. Achnanthes subsessilis.

-42. Tryblionella gracilis.

43. Tryblionella marginata.

44. Cyclotella rectangula.

45. Cocconema lanceolatum.

46. Syncdra, three forms; Tabellaria, Cymbella, Nitzschia,
Cocconeis.

Art. X.—Manners and Customs of the Australian Natlives,
in particular of the Port Lincoln District. By CHARLES
WiLnerLnmi, Esq.

[Read before the Royal Society, October 29, 1860.]

ArvrnoveH Australia, for a considerable time already, is
known to the world in general, very little, comparatively
speaking, has as yet been made known respecting the habits
aud customs of its aboriginal inhabitants; very few persons
indeed have given themselves the trouble to note down what
they may have seen or may have been told by these children
of nature, in order that those who have not had such oppor-
tuuities may be enabled to form a correct idea respecting
them.

My various botanical journeys, since 1849, have necessarily
brought me in frequent contact with them, when it always
has been most interesting to me closely to watch the different
customs and habits of this race of mankind.

During my two visits to Port Lincoln, I have had many
opportumties for making observations respeeting the natives
there, which were the more interesting, as these people, at
that time, had as yet been so little interfered with by civili-
zation.

To the Rev. Mr. Schurmann, however, I am most particu-
larly indebted for his valuable communications on this subject.

This gentleman, in 1840, about twenty-one years ago, had
been appointed Protector of the aborigines of Port Lineoln,
and has occupied this office for nearly six years. After



